
 

              COURSE CONTENT 

                         ENGINEERING OPTIMIZATION 

  VI Semester-EEE 

Course Code Category Hours/Week Credits Maximum Marks 

AEED33 Elective 
L T P C CIA SEE Total 

3 0 0 3 40 60 100 

Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48 

Prerequisite: Power System 

 

I.  COURSE OVERVIEW: 

This course will introduce the students to the basic fundamentals of optimization methods that can be used during a 

design process. Considering the computational aspect of the subject especially in higher dimensions, the course will 

involve significant amount of computational assignments and a term project in the general area of engineering 

optimization. To account for the extra effort required in these activities, an extra self-assessment credit has been 

assigned. 

 

II. COURSE OBJECTIVES: 

The students will try to learn:  

I. The engineering optimization problem modeling and choose appropriate algorithmic frameworks for different 

optimization classes. 

II. The optimization problems using linear, integer, transportation, and assignment techniques. 

III. The non-linear constrained and unconstrained optimization behavior using gradient-based and analytical 

optimality conditions. 

IV. The queuing and constrained optimization models and interpret their relevance in real engineering decision 

systems. 

 

III. COURSE OUTCOMES: 

CO1 Formulate engineering optimization problems (linear and non-linear) and solve LPPs using the Simplex method 

family of techniques including Big-M, dual and sensitivity analysis. 

CO2 Establish IBFS and optimal solutions for flow-based problems using methods such as VAM, MODI and 

Stepping-Stone in the context of the Transportation problem. 

CO3 Solve allocation models using the Hungarian method and contrast algorithmic paths to optimality. 

CO4 Develop and solve integer programs using a Branch and Bound tree and detect degeneracy and feasibility issues 

in discrete optimization contexts. 

CO5 Determine analytical optimality in constrained optimization using the Karush–Kuhn–Tucker (KKT) conditions 

and apply gradient/projected-gradient and quadratic programming concepts. 

CO6 Model stochastic service systems using the M/M/1 queue assumptions and interpret stability, queue discipline, 

capacity, and multi-server effects for engineering system performance. 

 

 

 

 

 

 

 

 

 

 

 



IV. COURSE CONTENT: 

 

MODULE-I: INTRODUCTION (10) 

Idea of Engineering optimization problems, Classification of optimization algorithms, modeling of problems and 

principle of modelling, Linear Programming: Formulation of LPP, Graphical solution, Simplex method, Big-M 

method, Revised simplex method, Duality theory and its application, Dual simplex method, Sensitivity analysis in 

linear programming. 
 

MODULE-II: TRANSPORTATION PROBLEMS (10) 

Finding an initial basic feasible solution by Northwest Corner rule, Least Cost rule, Vogel’s approximation method, 

Degeneracy, Optimality test, MODI method, Stepping stone method. Assignment problems: Hungarian method for 

solution of Assignment problems. Integer Programming: Branch and Bound Algorithm for solution of integer 

programming. 

 

MODULE-III: NON-LINEAR PROGRAMMING (10) 

Introduction to non-linear programming. Unconstraint optimization: Fibonacci and Golden Section Search method. 

Constrained optimization with equality constraint: Lagrange multiplier, Projected gradient method.  

 

Constrained optimization with inequality constraint: Kuhn-Tucker condition, Quadratic programming  

 

MODULE-IV: QUEUING MODELS (08) 

General characteristics, Markovian queuing model, M/M/1 model, Limited queue capacity, multiple servers, Finite 

sources, Queue discipline.  

 

MODULE-V: CONSTRAINED OPTIMIZATION TECHNIQUES (10) 

Introduction, Direct Methods-Cutting plane method and Method of Feasible directions, Indirect methods-Convex 

programming problems, Exterior penalty function method, Examples and problems. 

 

V. TEXT BOOKS: 

1. Engineering Optimization, A. Ravindran, K. M. Ragsdell, G. V. Reklaitis, Wiley India Pvt. Ltd, Second edition. 

2. Engineering Optimization, S. S. Rao, New Age International Pvt Ltd, 2003. 

 

VI. REFERENCE BOOKS: 

1. Engineering Optimization by Ravindran, Wiley India. 
2. Engineering Optimization: Theory and Application by S. S. Rao, Wiley India 

3. Linear and Non-Linear Programming by Luenberger, Narosa. 
 
VII. WEB REFERENCES: 

1. Dr. Wei Chen, A216, 491-7019, weichen@northwestern.edu http://ideal.mech.northwestern.edu/  

2. Engineering optimization using interior search algorithm | IEEE Conference Publication | IEEE 

Xplore. 

 
VIII. MATERIALS ONLINE: 

1. Course template 
2. Tutorial question bank 
3. Tech talk topics 
4. Assignments 
5. Definitions and terminology 
6. Open ended experiments 
7. Model question paper-I 
8. Model question paper-II 
9. Lecture notes 
10. Power point presentations 
11. ELRV videos 

 

 

https://ieeexplore.ieee.org/document/7011771
https://ieeexplore.ieee.org/document/7011771

